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SCOPE

1.1 Overview

In accordance with the performance verification requirements given in

Section 3 of Performance Assurance Requirements (PAR) for EOS and METSAT

Instruments, GSFC S-480-79, this document presents a Verification Plan for the AMSU-

A instrument. This plan is submitted in response to Contract NAS 5-32314, CDRL 022..
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APPLICABLE DOCUMENTS
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2.1

2.1.1

Government documents

National Aeronautics and Space Administration (NASA)

GSFC-S-480-80 Performance and Operation Specification for the

EOS/METSAT Integrated Programs AMSU-A Instrument.

(POS)

GSFC-S-480-79 Performance Assurance Requirements for the Earth

Observing System (EOS) & Meteorological Satellites

Project (METSAT) Advanced Microwave Sounding

Unit- A. (PAR)

GSFC-422-11-12-01 General Interface Requirements Document for EOS

Common Spacecraft/Instmments-EOS PM Project.

(GIRD)

GSFC-422-11-12-02 Unique Instrument Interface Document for the AMSU-A-

EOS PM Project. (UIID)

2.2

RCA IS-3267415

RCA IS-2617547,

RCA-IS-2624483

Aerojet

AE-26607

AE-26608

AE-26609

AE-26611

METSAT General Instrument Interface Specification.

(GIIS)

AMSU-A Unique Instrument Interface Specification.

(UIIS)

Antenna Subsystem Specification

Receiver Subsystem Specification

Signal Processor and Power Distribution Subsystem

Specification

Ground Support Equipment Specification

4



Report10360
April 1996

REV.A
verificationmethodandthelevelof build-upat whichtheverificationof each
requirementin thePOS,GIRD,UIID, UIIS,GIIS,andapplicablesectionsof thePARis
accomplished.

3.1.2 Performance Verification Procedures

Verification Procedures (CDRL 412) shall be generated for all inspection,

demonstration, and test requirements. Verification Procedures cover all inspections,

demonstrations, and tests performed at the system and subsystem level, and

detail the process required to verify that the system and subsystem requirements are met.

AMSU-A Test Procedure and Process Specifications are shown in Figure 1.

3.1.3 Verification Analyses

Analyses necessary to support Performance Verification are submitted

under several major CDRL items well before the inspection, demonstration, and test

activities to allow NASA ample review time. These analyses include: the Radiometric

Math Model (CDRL 101), the Structural Math Model (CDRL 102), the Thermal Math

Model (CDRL 103), Stress Analyses Reports (CDRL 113), and Worst-Case Analyses

(CDRL 112). Miscellaneous analyses are submitted as Engineering Analyses Reports

(CDRL 104). All analyses identified by the Performance Verification Matrix as required
for verification will be submitted as a CDRL item.

3.1.4 Verification Reports

All Performance Verification inspections, demonstrations, and tests will

be conducted under Quality Assurance witnessing. After an inspection, demonstration, or

test is completed, a copy of the signed-off Data Sheet will be incorporated into the

Performance Verification Report (CDRL 208). In most instances, the Verification Report

is simply a cover sheet, brief overview of the results (including degree to which the

objectives were accomplished, and other significant results), and the attached Data Sheet

copies.

3.1.5 Final Verification Reporting

A compilation of the Performance Verification results on a unit will be

assembled into a Final Verification Report and will be submitted with the unit at Pre-Ship

Review as part of the Specification Compliance and Calibration Data Book.
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AMSU-A Perf
Verification Procedure

I

Antenna
Subsys Test
Procedures

AMSU-A Receiver
Subsys Test
Procedures

- Ant Drive Subsys Test

- AMSU-A Optical
Alignment

-Test Proc For Boresighff
Alignment Of The AESD
Compact Antenna Test
Range For AMSU-A

-AMSU-A Primary Calib Load
& In-Fit Calib Load Test Proc

--A1 Reflector Mech Align &
Cube Meas Proc

Weld Fixture Align Proc For

A1 Reflector

Assy Proc For AMSU-A

Spacecraft Ball Bearings
Inspection, Cleaning, & Lube
Proc For Ball Bearings &
Lube Reservoirs

L Phase-Locked
Oscillator
Test Procedure

Environmental Test Procedure

_ Comprehensive Performance Test Procedure
Calib Test Procedures

EMI/EMR & EMC Test Procedure For AMSU-A
Thermal Cycling Test Procedure For AMSU-A
AMSU-A Transportation & Handling Procedure

Sig Proc Test &
Integration
Procedures

LRF Detector Assy
Test Procedure

I

GSE Test
Procedures

-AMSU-A Certification
STE Test Procedure

-Test Procedure-
Thermal Test For
The AMSU-A CTE
System Checkout
& Verification

-AMSU-A GSE Proof
Test Procedure

396-3029M

Figure 1 AMSU-A Test Procedure and Process Specifications
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Section 4

VERIFICATION TEST PLAN

4.1 General Test Flow Overview

The detailed hardware implementation flow diagram for the EOS/AMSU-

A and METSAT/AMSU-A program is provided in IMIPT Attachment A. The simplified

test sequence is shown in figure 2.

4.1.1 Subassembly and Subsystem Test Flow

After initial integration of the components into AMSU-A subsystems, the

three subsystems will be independently verified. Verification requirements are provided

in the subsystem verification specifications.

4.1.1.1 Antenna Subsystem - The comprehensive test flow shown in figure 3 will

provide design, performance, and alignment verification of the Antenna Subsystem.

All component parts of the antenna assemblies will undergo initial visual

inspection and mechanical dimensional measurements to eliminate obvious

nonconformance conditions. Contour measurements will be performed on all reflector

surfaces to ensure conformity to surface tolerance requirements.

RF component testing will be performed on the feedhoms, RF

multiplexers, and warm loads to evaluate their performance before integration into

higher-level assembly. VSWR tests will be performed on the multiplexer/feedhom

combinations to assure a proper match between the two components.

The drive assembly will be verified by conducting a series of tests

including starting torque, motor commutation, back EMF, and speed characteristics to

test procedures currently in existence. Final antenna drive subassembly tests will be

performed at the system integration level with all related subassemblies installed and

interconnected.

The reflectors, shrouds, feedhoms, warm loads, and drive motors will next

be assembled onto the instrument mechanical structure, and optical alignment of the

assembly will be performed to a detailed alignment procedure. This alignment will be

used to optimize the position of each reflector's focal point relative to the phase center of

its accompanying feedhom. The alignment cube for each module will also be aligned and

its position measured relative to the spacecraft mounting surface of the module.
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To
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Figure 3 Antenna Subsystem Test Flow
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Acceptance testing of the antenna assembly consists of radiation pattern

measurements, including beam width, beam pointing, and beam efficiency tests. A

boresight and alignment procedure will be used to ensure that the beam pointing angle

measurements conform to specification requirements.

4.1.1.2 Receiver Subsystem - Verification of the performance of the Receiver

subsystem begins at the part level with parts screening, burn-in, and destructive physical

analyses (DPA). It then proceeds to the component level for performance verification

testing, and ultimately to the assembly level for testing to ensure that performance

satisfies all requirements. Tests required to verify the minimum performance of key

receiver components are delineated in Figure 4. These performance characteristics will

be verified prior to the integration of the receiver subassemblies into the AMSU-A1 and
AMSU-A2 modules.

Once the Receiver subsystem assemblies are integrated, the performance

tests will be conducted in accordance with the applicable test procedure. Once

requirements are met, the receiver will be integrated into the instrument for f-uther testing.

4.1.1.3 Signal Processing and Power Subassembly - Verification of Signal

Processor performance is outlined in Figure 5. It will begin at the parts level with

screening, bum-in, DPA in accordance with the subcontractor SOW (see Figure 6). Parts

will then be assembled into circuit card assemblies (CCA). Using appropriate test

fixtures, each CCA will then be individually tested to a dedicated test procedure to assure

proper operation. CCAs will next be integrated with the signal processor card rack

assembly and subsystem verification will then be performed. Final verification will be

performed after integration of the subsystem.

RF detectors used in the analog signal processor will be screened and

qualified for acceptance by the supplier. They will be tested for linearity and frequency

response before integration. After characterization, the detector will be integrated into

the detector/preamplifier subassemblies, then gain, offset, lineadty, and response tests

will be performed.

in figure 6.

The power distribution portion of the subsystem will be verified as shown
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Figure 4 Receiver Subsystem Test Flow
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• Sensitivity
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Figure 5 Signal Processor Test Flow
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Figure 6 Power Subsystem Test Flow
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Verification of the DC/DC Converter will be performed by the supplier

and monitored by Aerojet.

Interconnecting cables for the AMSU-A instrument will be subjected to

continuity tests prior to integration. The cabling design will minimize the need for point-

to-point wiring tests after integration.

A special test fixture will be constructed to test the power distribution and

control assemblies. It will consist of a simple test panel that supplies simulated

commands and reads status signals. It will work in conjunction with a DC/DC Converter

emulator which replaces the DC/DC converter during initial system testing.

4.1.2 Instrument Test Flow

The instrument assembly and integration test flow is shown in Figure 7.

The process will begin with a review of data collected on the parts and subassemblies

prior to integration, then part numbers will be recorded and assemblies will be integrated.

Next a critical wiring check and grounding test will be conducted. The drive motor

assembly will be tested to verify multiple parameters. Several electronics

characterization and calibration procedures will be completed before the instrument

proceeds to CPT. CPT will consist of the elements shown in Figure 8. The instrument

STE will interface with the instrument, providing power, commands, and real-time data

evaluation. Instrument LPT (limited performance test) will be performed to verify

performance of the instrument. LPT will consist of the element shown in Figure 9.

Instrument CPT will be followed by qualification/acceptance testing, with

limited performance tests (LPT) performed between each set of tests as shown in the

IMITP (Appendix-A).
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4.1.3 Ground Support Equipment Test Flow

Ground Support Equipment Verification requirements are provided in the

AMSU-A Ground Support Equipment Specification.

Self-test programs will be exercised, and the data produced by the data

processing equipment will be compared with the expected results to verify their proper

operation.

All significant AMSU-A signals can be displayed on the CRT by selecting

them from the operator console. The input power will be measured by calibrated

voltmeters.

The blackbody calibration targets will be inspected to verify that they are

properly located to fill the instrument' s field of view and are isolated from the instrument.
The calculations of their effective emissivity will be provided for verification of the

emissivity requirement. Their temperature accuracy and gradients will be measured to

verify specification requirements.

Fixtures and Containers - Handling fixtures will be verified by proof

4.1.3.1 specified in the PAR. Test fixtures and shipping containers will be verified bytests as
inspection of the hardware versus the engineering drawings to which they were built.

18



Section 5

PERFORMANCE VERIFICATION MATRIX

Report 10360

April 1996
REV. A

This section presents a AMSU-A Performance Verification Matrix. The

matrix is shown in Table I. It will be used throughout the program for identifying

verification needs and tracking verification activities.
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Operation Specification

S-480-80

POS
Para.

3.0
3.1
3.1.1

3.2.3
3.2.4
3.2.5
3.2.6
3.2.7

3.3
3.4
3.5

Requirements

Performance. _s
O_rational Req.uirements
Nominal Orbital Parameters

Operational Modes
Channel A_uirements
Center Frequency

Channel Bandwidth

Out-of-Band Rej__tion

St.._op-bands
Rec.___eive.__[Subs_lementation
Gain Stability_.
C;enter Fr_

Sa_e Period and Integration Time
Tem.___peratureSensitivity - NEAT
Calibration

_ht Calibration

Table V Verification Matrix

Verification Verification
Method Level Ji

Test Procedures/

Specifications or
Analysis Report

AE-26002/6 &

AE-26516/1/2/7/8
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3.5.2.3
3.6

3.7
3.7.1

3.7.2
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Calibration Accuracy and Repeatability
General

Analyses
Calibration Algorithm
System Dynamic Range and Linearity

Antenna System
iBeamwidth
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Beam Scanning
Cross-Track Scan3.7.3.1

3.7.3.2 Scan Motion and Pattern

3.7.3.3
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3.8
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Scan Synchronization
Beam Pointing Accuracy
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Analog-to-Digital Electronics
General
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I n b S n o
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f p n s b t o
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X

X

X

X

X X
X

X

X

X

X
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X X
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Instrument Flight Software/Firmware
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Mounting Interface
3.4.2.1
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Mounting

Mounting
Mounting
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Hole Coordinates and Dimensions
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Hardware
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Instrument Mounting Location

Mounting Location Documentation
Drill Templates

Drill Template Usage

Drill Template Fabrication Requirements
Drill Template Provider

Alignment
Optical Cube Requirements

Optical Cube Surface Area

Optical Cube Surface Orthogonality
Optical Cube Documentation

Optical Cube Quality

Optical Cube Cover
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Limit Loads Application
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4.1
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Handling Fixtures

Mounting Orientation
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Temperature
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Test Points
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6.5.7.1 Time Mark Transfer
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3.1.3.2 +28V Main Bus
3.1.3.2.1
3.1.3.2.4
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Power Dissipation
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Power Dissipation
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